This article provides an overview of existing methods and techniques for processing man-made carbonaceous wastes from the coke chemical and coal mining industries, i.e. coke and coal dust. The advantages and disadvantages of the methods are briefly described. Based on the advantages, an oil agglomeration method was chosen to enrich the coke and coal dust. This method is effective in the enrichment of fine-grained waste, such as coal and coke dust, while the yield of the carbonaceous concentrate is up to 85%. The results of the technical analysis of the initial carboncontaining wastes and the obtained coal concentrate are presented. The qualitative characteristics of the briquetted fuel obtained on the basis of the concentrate are given. The specifications of the briquetted fuel are presented and its advantages are described.
INTRODUCTION
A new area in the development of coal processing technologies is associated with the creation of low-waste and waste-free industries, the utilization of environmentally polluting substances that are generated when coal is processed into industrial products.
Coal-mining and coal-consuming countries faced the 21st century in the context of the heightened environmental requirements and existing laws in certain countries. For example, those are the U.S. Clean Air Act issued in the early 1990s; The Kyoto Protocol on Measures against Climate Change and Global Warming ratified by the parliaments of most countries of the world; the new motor fuel quality standards in Europe [1] .
One of the relevant issues for coal regions is that of the carbon-bearing finedispersed waste generation at coke-chemical and coal-mining enterprises. Coke and coal dust represent one of such wastes with particle sizes from 0 to 1 mm. The wastes adversely affect the atmospheric air, water bodies, subsoil, flora, and fauna. 
RFYS
In connection with the huge amount of carbonaceous wastes formed, it is necessary to identify waste processing techniques.
Thus, the average volume of coke dust formation at a coke-chemical plant is about 18,000-20,000 tons a year. Coke dust is trapped in the aspiration systems of bins and coke transfer stations at coke-screening plants; it contains 12%-15% of water [2] ; it is not used as fuel because of low heat output [3] .
Coal mining is accompanied by the generation of a significant amount of various waste, up to 30% of the coal production. After production, coal is subjected to enrichment and sorting. Before coal is divided into fractions, dust and a fraction of less than 0.5 mm are washed out of the coal volume. The coal dust is generated during the following production operations, coal drawing by combines and blasting operations; coal loading by loading machines, transportation of coal by conveyors; when coal is enriched [4] . RFYS electromagnet. Then the mixture gets into the bunker and from there it is taken to the press machine, after which the finished product is dried and sent to the warehouse, or transported to a consumer [5] .
Coal briquettes have several advantages, e.g. they are not toxic, and are convenient and ergonomic in the use of environmentally safe fuel; they are smokeless.
Clay, gypsum and lime as binders increase the ash content and reduce the specific heat of fuel [3] . However, is not economically sound to apply binders of the highest value that positively influence the quality of briquettes.
European countries, the advantages of the briquetted fuel have already been highly appreciated, and they produce briquettes based on coal fines in huge volumes and by various technologies. The fact is that in burning coal briquettes, the efficiency of the combustion facilities increases by 25-35% compared to burning raw coal, the particulate emissions with household gases are reduced by more than half, the sulphur The disadvantages of coal-water fuel include a reduction of combustion heat by 900 kJ/kg due to the additional amount of moisture compared to dry coal.
Purpose of the research
Development of a method for obtaining new products, a coal-coke concentrate from fine carbonaceous waste (coke and coal dust) and fuel briquettes based on it. Theoretical:
• research into the physical and chemical properties of the raw material input (fine-dispersed waste) and the obtained coal concentrate;
• obtaining the briquetted fuel on the basis of coal concentrate and its quality examination.
Practical:
• to expand the raw material base for enterprises representing the energy and coke-chemical industries;
• to solve the carbonaceous waste accumulation and disposal problem by creating conditions for the development of industries for their processing and obtaining marketable products based on them;
• to develop a fine-dispersed carbonaceous waste disposal technology economically effective in the modern context.
Scientific relevance of the research
• A mechanism of the oil agglomeration of solid carbonaceous waste is established, and it is intensified by mixing the pulp with the gravitational forces to form an emulsion, which is explained by the equilibrium of the surface forces acting at the boundary of the phase separation (water-oil-solid carbon-containing waste);
• Achieved is a reduction in the total ash content and total sulphur content in solid carbonaceous wastes by removing from the mineral part of waste hydrophobic inorganic compounds;
• of the solid carbon-containing waste (coke and coal dust) obtained is a сarbona-ceous concentrate suitable for the coking technology and power engineering, with low ash content (A = 5.5 % mas.) and low sulfur content (S = 0.2 % mas.);
• samples of the solid fuel briquettes with carbamide as a binder were produced based on the сarbonaceous concentrate. The data obtained are presented in Table. 1. As the result of the analysis, it was found that the carbonaceous wastes in question are referred to as medium-ash waste and are not suitable for direct use in processing technologies. Then the waste was co-enriched thus resulting in a new product, coal concentrate.
The calorific value of the obtained concentrate was determined according to GOST 147-95 [11] , the mass fraction of moisture determined according to GOST 11014-10981 [12] and sulphur was determined according to GOST 2059-95 [13] .
To enrich the coke and coal dust, the oil agglomeration method was used, which makes it possible to separate the useful (organic) component of waste from the mineral part with the preparation of a low-ash high-calorific concentrate acceptable for coking and power engineering.
Enrichment was carried out in an experimental plant for the enrichment of fine waste. Used motor oil was used as a collector reagent.
RESULTS AND DISCUSSION
At the initial stage of the experiment, coke and coal dust were mixed at a ratio of 1:1 with water for 1-2 minutes using a paddle stirrer connected to the engine. Then, the Table 2 was obtained. A coke-and-coal dust mixture in a 1:1 proportion makes it possible to achieve the acceptable heat of combustion of the finished concentrate, since the coke dust is a high-calorific waste and therefore the introduction of a depleting additive -coal dust -allows the use of coal concentrate for direct combustion in household furnaces without any burnt grates. To ensure greater convenience in the transportation and use of carbonaceous concentrate, it is possible to make briquettes from it adding a binder. Carbamide was used as a binder in the amount of 8-10% to the weight of the initial raw material.
Carbamide choice is based on its availability due to its large production in the industry and low cost in the market. The binder (carbamide) consumption is determined by the need to form a strong fuel briquette [14] . Table 3 shows the technical characteristics of carbonaceous fuel briquettes. The mechanical strength at abrasion in the drum, compression and dropping were determined according to the standards GOST 18132-72 and GOST 21289-75 [15, 16] . 
CONCLUSION
The conducted research identified the possibility of processing the coal and coke dust by enrichment and transformation into new innovative products: coal concentrate and solid fuel briquettes on its basis. The oil agglomeration is the most effective and comprehensive method of enrichment. The method makes it possible to significantly reduce the ash content of the feedstock, while the particle size of the coke and coal dust does not affect the process selectivity. Fuel briquettes can be used as a fuel for domestic and industrial purposes, while burning fuel briquettes (with the addition of carbamide) is environmentally safe.
The introduction of this technology will improve the environmental situation in coalprocessing regions in view of reducing the amount of unused fine-grained waste.
